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Abstract
Performing a cost-benefit analysis (CBA) is an important initial step in planning and
implementing IT investments. However, creating an accurate and useful CBA for complex IT
investments (such as enterprise systems implementations) is difficult due to uncertainty in the
expected benefits, costs, risks, timing, and deliverables of these frequently changing projects.
This paper reports on a Q-method analysis of the opinions of 19 expert practitioners on the
creation and evaluation of CBAs for complex IT investments. The analysis found common
agreement on the most important practices including: 1) identify how the IT investment
aligns with business strategy; 2) gain senior management support at the beginning; and 3)
involve all relevant stakeholders in the analysis. However, further analysis revealed two main
types of opinions among the participants that seemed to prioritize either internally-focused
practices such as strategic alignment and management support, or externally-focused
practices such as the importance of benchmarking and consulting external experts. Viewing
these results through the lens of agency theory, we suggest that rather than seeking a single
set of “best practices” for creating CBAs for complex IT investments, one must take into
account the preferences and risk-tolerance of the decision-makers as well as the role of
principals, agents, risks, and uncertainty in the decision-making process.
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1. Introduction
Performing a cost-benefit analysis (CBA) is an important initial step in planning and
implementing information technology (IT) investments. However, creating an accurate and
useful CBA for complex IT investments (such as enterprise systems implementations) is
difficult due to uncertainty in the expected benefits, costs, risks, timing, and deliverables of
these frequently changing projects. The selection, evaluation, and governance of such
complex IT investments is one of the biggest challenges facing IT decision-makers due to the
uncertainty in predicting future benefits, costs, and risks over the lifecycle of the investment.
Therefore, many organizations create and evaluate a written cost-benefit analysis document
to guide the investment decision (Gambles 2009; Remenyi 1999).
The tendency of IT projects to fail to meet expectations is widely reported (Doherty 2012;
Jordan and Silcock 2005). To avoid such project management failures, a CBA performed at
the start of the project can help set more realistic expectations and gain organizational buy-in.
Without a clear cost-benefit analysis, inappropriate IT investment decisions can be made
which have adverse effects on organizational performance.
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There is extensive research literature that highlights the need for a CBA to be performed prior
to investments in process improvement projects in general and IT investments specifically
(Gambles 2009; Harvard Business School 2011; IT Governance Institute 2006; Remenyi
1999). However, traditional approaches to CBA typically fail to adequately address the
uncertainties, risks, intangible benefits, and indirect costs that are associated with complex IT
investments (Ward, Daniel, & Peppard 2008). Thus, this paper addresses the need for
research into how a CBA should be conducted differently for complex IT investments. Using
an analysis of prior literature, interviews with 10 expert practitioners, and an online Qmethod ranking of the practices by a panel of 19 expert practitioners, this contributes a more
nuanced understanding of the variety of perceived best practices for conducting cost-benefit
analyses for complex IT investments.

2. Background and Literature Review
A cost-benefit analysis or CBA (also known as a business case document) is a planning and
evaluation tool for investment requiring financial resources from an organization (Keen 2011;
Schmidt 2002). A CBA outlines the predicted financial results and other business
consequences of a plan of action and is often a trigger for deciding whether or not to proceed
with a project. The traditional practice for creating a CBA involves identifying the business
needs and the projected costs, benefits and risks of a project. This traditional approach is well
suited for most simple and short-term IT investments such as upgrading existing IT
infrastructure only when the forthcoming changes from the current state (people, processes,
and technology) are well understood and easy to predict (McLaren and Zhou, 2013).
However, it is inherently difficult to create an effective CBA for more complex IT
investments where the potential benefits, costs, and risks over the lifecycle of the system are
difficult to predict. Furthermore, traditional CBAs typically fail to adequately address
intangible benefits and indirect costs in IT investments (Ward, Daniel, and Peppard 2008).
They may rely too heavily on the opinions and past experiences of influential decisionmakers and consultants.
The selection and justification of IT investments is of strategic importance for modern firms
and can be difficult for decision-makers in the presence of technological, organizational, and
market complexity (Adomavicius et al. 2008). From a senior manager’s perspective, the
business value (i.e., risk-adjusted net benefit) will be the central consideration for a potential
IT investment. Cost-benefit analysis should include the concepts of Total Cost of Ownership
(TCO) and Total Benefits of Ownership (TBO). TCO goes beyond listing to the simple
purchase price to also include the total cost of procuring, implementing, maintaining, and
changing work practices in a project over an extended period of time. TBO is a similar
concept involving the total monetary benefits that accrue from a project, rather than merely
the most obvious revenue increases.
In addition to costs and benefits, risk and timeframe must also be considered. Risk
management is critical to project success (Tesch, Kloppenborg and Frolick 2007). One of
managers’ main tasks is to pro-actively identify risks manage the risks throughout the life of
the project (whether that is to accept, avoid, mitigate, or transfer the risk). However, future
risks, costs, benefits, and competitive impact are difficult to forecast for complex IT
investments (Clemons and Weber 1990).
Since the purpose of a CBA is to support decision-making, some guidance can be found in
decision-making theories such as prospect theory which examines decisions that involve risks
where the probabilities of outcomes are known (Kahneman et al. 1982). However, since there
is considerable uncertainty involved in complex IT investments, behavioral decision theories
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(e.g., Carter 1971) are also helpful to describe both the rational and non-rational elements of
human decision-making such as underweighting or overweighting of probabilities, decision
or choice framing, and making trade-offs. Other non-rational decision theories can provide
some guidance such as the garbage can theory of organizational choice, which suggests that
decisions result from the random collisions of participants, choice opportunities and solutions
(Cohen, March, & Olson 1972).
In order to develop an effective CBA (i.e., one that is accurate, reliable, and useful), the
decision-makers involved need to be comfortable dealing with imperfect information. A
convincing CBA needs to make assumptions and judgments on the potential benefits, costs,
and risks of a project. This is straightforward for projects involving relatively little
uncertainty (such as constructing a building where the requirements are well known at the
start and the business environment undergoes little change over the life of the project).
However, the degree of uncertainty and organizational change involved over the life of a
complex IT investment, such as an enterprise system upgrade, means that creating and
evaluating CBAs for complex IT investments is inherently very difficult. The following
sections describe the methodology and findings from our efforts to generate a more nuanced
understanding of practices that can enable more effective cost-benefit analyses for complex
IT investments.

3. Research Methodology
A mixed methods approach was used to elicit the most important practices for creating and
evaluating CBAs for complex IT investments. First, an analysis of prior literature was
conducted to sensitize the researchers to relevant theories and prior knowledge that might be
useful in understanding CBAs for complex IT investments. Next, a qualitative analysis of
semi-structured interviews with 10 expert practitioners was conducted to explore the
participants’ experiences with the process of creating and evaluating CBAs for complex IT
investments. Both of these research phases followed Eisenhardt (1989a)’s recommendations
for generating theory from multiple case studies, such as iteratively analyzing and comparing
the prior and emerging knowledge with new empirical evidence using thematic coding and
analysis of the interview transcripts.
As with case studies, the participants were recruited for the study based on their expertise and
ability to contribute knowledge rather for being statistically representative of a population. To
help ensure the information gathered was useful and trustworthy, all participants were
required to have over five years of IT industry experience, and over five years of experience
in a management or senior decision-making role. Furthermore, all participants needed to have
had participated previously in the creation and/or evaluation of a CBA for a complex IT
investment.
For the final phase of the research, a total of 19 expert participants were recruited to
participate in a Q-Method study (also known a q-sort) to perform a forced ranking of the
relative importance of 32 practices for creating and evaluating CBAs for complex IT
investments. These practices were derived from analysis of the interviews and prior literature.
An online tool known as FlashQ was used to present the 32 practices in random order to each
participant and allow the participant to individually sort the statements into 7 categories from
“least important” to “most important”.
The difference between using a q-sort rather than a Likert-scale survey is that in a survey, the
participants could be tempted to respond that all of the 32 practices are very important;
whereas a q-sort forces the respondent to prioritize which practices are most important.
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Moreover, q-method enables a type of factor analysis to be performed on the types or
“clusters” of opinions, so that one can statistically analyze how much congruence or
correlation exists between the participants, and whether or not two or more different types of
congruent opinions exist among the responses (Brown 1993).
To analyze the q-sort data, the software tool PCQ was used to perform factor analysis
following the techniques known as Q-Method (Brown 1980; Thomas and Watson 2002).
Q-Method analysis uses centroid Q-factor analysis to extract factors based on an analysis of
the among-individuals correlation matrix. Individual Q sorts were factor analyzed to identify
common patterns of rank ordering, representing shared viewpoints about the importance of
these statements. Each factor represents points of view of a group, since the factors are
generated from inter-correlated groups of Q-sorts (Klaus, Wingreen and Blanton 2007).
For this paper, a one-factor analysis and two-factor analysis are reported in the findings. The
strongest between-participant correlations are found in a one-factor analysis, which treats all
participants as members of one group (factor) and yields a consensus ranking of the relative
importance of each of the 32 practices for creating and evaluating CBAs for complex IT
investments. The two-factor solution is also reported here as it divides the individual q-sorts
into two groups according to the statistical similarity (i.e., between-participant correlations of
the rankings) between each of the members. The three-factor or higher solutions are not
reported here, since the between-factor correlations for three or more factors were much
higher and the between-member correlations were much lower, indicating that there was not
strong statistical support for suggesting three distinct groups of correlated rankings. However,
there was much stronger statistical evidence of two distinct groups of internally correlated
rankings. In other words, we found two distinct types of similar opinions on the relative
importance of the 32 practices, but there wasn’t a strong basis for further grouping them into
three or more types of opinions.

4. Findings
This paper focuses on the findings from the Q-method analysis of 32 practices for improving
the effectiveness of CBA for complex IT investments. These 32 practices were selected from
the analysis of prior literature and interviews. The findings from the prior literature and
qualitative analysis of interviews are not repeated here due to space constraints, but in brief,
the qualitative analysis suggested that in comparison to the traditional CBA approach, CBAs
for complex IT investments needed to account more for uncertainty, intangibles,
organizational change management, and the need for “socializing” the CBA (i.e., gaining
input, feedback, and acceptance of the CBA from all the important stakeholders involved).
This concept of socialization of a CBA emerged from the interview and later Q-method
analyses and has not been widely examined in the prior CBA literature.
The findings from the Q-method analysis reveal the overall relative importance of each of 32
practices for creating and evaluating CBAs for complex IT investments. The q-sorting
resulted in each participant individually rating each statement on a scale from -3 to +3, where
-3 was least important and +3 was most important. The last column of Figure 1 shows the
average overall rating of each principal as a score (“z-value”) from -3 to +3.
Looking at the overall ranking of the practices by the 19 participants, the most important
practices related to identifying how the IT investments aligns with business strategy,
followed by gaining senior management support at the beginning, and involving all relevant
stakeholders in the CBA. This was followed by the more commonly reported practices of
analyzing requirements, costs, benefits and risks in the CBA (see Figure 1).
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Figure 1: Consensus Ranking of 32 Statements (One-Factor Solution)
Next, a two-factor solution was generated to see if after loading the correlations on two
factors, there were more meaningful and statistically significant results. As shown in the
Figure 2, 13 out of the 19 sorts (68%) were correlated with one of the factors (i.e. groups of
rankings) that were generated in this solution. Seven sorts loaded on Factor A and six sorts
loaded on Factor B. In other words, if we look for two factors in the correlations between the
sorts, we can see there were two different types of opinions (which we call the Factor
(Opinion Type) A and Factor (Opinion Type) B. Two sorts were “confounded” (i.e., loaded
on both of the factors) and four sorts were “not significant” (i.e., did not load significantly on
either of the factors).

Figure 2: PCQ Analysis of Two-Factor Solution
To examine how each of these two groups of opinions rated each of the 32 statements, the
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average importance of each statement was compared separately for each of the two Opinion
Types (Factor A and Factor B). Figure 3 shows the average rating of each principle by the
participant sorts that loaded on Factor 1 (i.e., Opinion Type A). Figure 4 shows the average
rating of each principle by the participant sorts that loaded on Factor 2 (i.e., Opinion Type B).

Figure 3: Ranking of Practices from Participants holding “Opinion Type A”
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Figure 4: Ranking of Practices from Participants holding “Opinion Type B”
Table 1 summarizes the 10 most important practices from Figures 3 and 4 (i.e., those at the
top of the table with the highest average scores) to enable further comparison and contrasting
between the two opinion types.
Opinion Type A
1. Identify alignment with business
strategy
2. Involve all relevant stakeholders
and get the commitment
3. Gain senior management support
at the beginning
4. Analyze costs and benefits
5. Clarify requirements
6. Communicate with senior
managers
7. Create an architecture design of
the project
8. Address the resistance from
stakeholders
9. Socialize the projects with
stakeholders
10. Offer different alternative
solutions

Opinion Type B
1. Analyze industry benchmarks
2. Obtain the outside view from
third party consultants
3. Understand market trends
4. Make presentations
5. Quantify intangible information
6. Analyze the revenue growth
pattern with similar projects
7. Link the total IT spend with
organizational performance
8. Collaborate with governance
departments
9. Scrutinize the vendors
10. Socialize the projects with
stakeholders

Table 1: The Ten Highest Ranked Practices for CBAs for Complex IT
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Opinion Type A appeared to place most importance on practices that seemed to be more
internally-focused such as identifying strategic alignment and gaining management support.
Opinion Type B seemed to place most importance on externally-focused elements such as
analyzing benchmarks and market trends and obtaining the opinion of consultants. Due to
space limitations, a more detailed statistical analysis and interpretation of the rankings is not
reported here, but there was strong evidence of these two different types of opinions on the
most and least important practices for creating and evaluating effective CBAs for complex IT
investments.

5. Conclusions, Discussion, and Future Research
The contributions of this research are twofold. In terms of theoretical contribution, the
research suggests several practices that were found to be important for creating an effective
Cost-Benefit Analysis (CBA) for a complex IT investment, such as an enterprise system. This
identification of “best practices” lays the foundation for further research in an area that has
seen little focus, but is of tremendous importance to IT decision-makers and IT governance
committees. In particular, several of the findings, such as the importance of strategic
alignment, change management, and the need for socialization of a CBA, have received little
attention in the CBA or IT management literature and contribute a more nuanced
understanding of the non-rational decision elements that is a primary concern in behavioural
decision-making theory.
Secondly, this study makes an important contribution to management practice by surfacing
the most important practices for creating and evaluating CBAs that address the specific
challenges of complex IT investments, based on interviews and q-method analysis of
rankings from 19 expert practitioners. The q-method analysis found common agreement on
the most important practices including: 1) identify how the IT investment aligns with
business strategy; 2) gain senior management support at the beginning; and 3) involve all
relevant stakeholders in the analysis. However, further analysis revealed two main types of
opinions among the participants that seemed to prioritize either internally-focused practices
such as strategic alignment and management support, or externally-focused practices such as
the importance of benchmarking and consulting external experts.
An examination of the demographic data did not find any characteristics that tended to be
associated with one or other of the opinion types. A larger sample might find, for example,
that a participant’s experience, job title, or attitudes such as risk-tolerance might influence
their ranking of the relative importance of the various practices for creating and evaluating
CBAs. One of the more compelling explanations for the differences in opinion may be found
in the literature on agency theory (e.g., Eisenhardt, 1989b). Agency theory would suggest that
participants would have a different view on what is important in a CBA depending on their
role as either the principals (e.g. the decision maker or “buyers”) or the agents (e.g. the
consultants or “sellers”). Similarly, agency theory might suggest the source of some of the
challenges in creating a CBA for a complex IT investment might stem from the conflict
between the differing goals, risk-tolerance, and performance monitoring capabilities between
the principals and agents involved.
Viewing the findings from this study through the lens of agency theory, we suggest that
rather than seeking a single set of “best practices” for creating CBAs for complex IT
investments, one must take into account the preferences and risk-tolerance of the decisionmakers as well as the role of principals, agents, risks, and uncertainty in the decision-making
process.
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This implies that, in addition to following the practices described in this paper, the creator of
a CBA for a complex IT investment should further prioritize either the internally-focused
practices or the externally-focused practices according to the needs and preferences of the
decision-makers involved. With a better awareness of these two opinion types, as well as the
overall consensus on the most important practices, practitioners will be better equipped for
generating a cost-benefit analysis for a complex IT investment that fits the needs and
expectations of their specific audience. This in turn, should lead to more informed decisionmaking and a reduction of risk in these complex, risky, and expensive IT investment
decisions.
There are two main limitations to this study that future studies should explore. First, although
care was taken to select highly knowledgeable and trustworthy participants in the study, the
participant responses are constrained by their own experiences and biases around the
importance of the various practices for creating and evaluating CBAs for complex IT
investments. By recruiting a large number participants using survey, q-Method, or
comparative case study analyses and looking for correlations between their opinions and their
background and biases, it may be possible to develop more prescriptive insights into which
practices are most important for which situations or organizational contexts.
Second, several of the findings that emerged from the interviews and q-Method study such as
the importance of “socialization” and the existence of two different types of opinions on
CBAs (i.e., the importance of internally-focused vs. externally focused practices) have not
been widely studied in the prior literature. Although care was taken to ensure that the
practices reported in this study were grounded in prior literature as well as the empirical
evidence from the interviews, the research reported here is very exploratory and should not
be confused with hypothesis-testing research. While more intensive investigation of the
propositions put forward here is needed, the preliminary feedback gathered from the
participants of this study indicated the results were perceived to be credible, interesting, and
useful.
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